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RESEARCH OBJECTIVES

The objective of this research project was to initiate a program

to characterize superconductors by means of ultrasonic surface waves.

This is a unique technique for ultrasonically investigating super-

conducting properties of polycrystalline alloys and thin superconduct-

ing films which may be extremely non-homogeneous. Initially thin

films of Beta-tungsten and rocksalt structure superconductors were to

be characterized.

A program waL initiated to investigate the superconducting

ternary alloys with ultrasonic bulk waves in order to separate the

magnetic contribution to the superconducting properties of these

alloys.

A study of the effect of nickel films on the propagation of

surface waves was initiated.

An investigation of the ultrasonic attenuation coefficient in

the superconducting and mixed state of bulk Beta-tungsten alloys,

alloys made of titanium, molybdenum aluminum and niobium, and very

pure vanadium was initiated in order to characterize the superconduct-

ing properties of these materials.

The magnetization of some of these superconductors was measured in'I order to correlate this quantity with the data obtained ultrasonically.
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RESEARCH ACCOMPLISHMENTS

The ultrasonic attenuation coefficient of surface waves propagating

through superconducting Nb 3Ge films has been measured. This data has

been used to determine the temperature at which different fractions of

the film become superconducting and also to determine the mean free

path in the film. Measurements have also been performed on Nb3Sn
3

films. These data yield the temperature dependence of the superconduct-

ing energy gap in Nb 3Sn and the upper critical field of this film.

Both have a Beta-tungsten or A15 crystallographic structure. Measure-

ments have been performed on several NbN films. The data appears to

indicate that there is a new interaction mechanism between the surface

waves and the superconducting excitations in this rocksalt structure

superconductor. Attempts are being made to determine if this

additional interaction may be attributed to the presence of a vortex

anti-vortex structure in these films.

The investigation of the effect of Ni films on the propagation

of ultrasonic surface waves has discovered that a large effect is
0

produced for 200 A films when low magnetic fields are applied in the

plane of the Ni film. A theoretical model has been developed that

appears to explain the qualitative features and the magnitude of the

effect.

A theoretical model has been developed to extract the attenuation

of a film from measurements of the attenuation of a surface acoustic

wave that traverses both the film and the substrate supporting the

film.

The contribution of fluctuations to the ultrasonic attenuation

properties of type II superconductors near their upper critical field

!S-- .
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was determined.

Measurements on a bulk beta-tungsten alloy were initiated and

measurements in the mixed state of NbMo alloys were performed.

Magnetization measurements were performed on single crystals of

vanadium in order to obtain values for their Ginzburg-Landau parameters.

A dilatometer that can be used to measure the thermal expansion

coefficient of large and small samples at cryogenic temperatures has

been constructed and calibrated.

Ultrasonic measurements have been performed on a polycrystalline

sample of ErRh4B 4 as a function of both temperature and magnetic field

in the temperature range where it is superconducting. In the absence

of a magnetic field, a broad attenuation maximum appears in this

temperature range. The maximum may be due to a structural phase

transition or to dislocation damping. The magnetic field data appears

to yield unequivocal evidence for categorizing the transition at the

lower critical field as a first order phase transition; and, therefore

a type II/I transition. The behavior of the attenuation at the upper

critical field indicates that the transverse staggered susceptibility

is screened by superconducting currents immediately below the upper

critical field. These two observations confirm recent theoretical

predictions. Maxima in the attenuation coefficient as a function of

temperature in constant magnetic fields appear to correlate with

distinctive features of the magnetization curves evaluated using a

mean field model.

The magnetization and susceptibility curves of ErRh4B4 have been

measured experimentally from below the ferromagnetic transition

temperature to above the superconducting transition temperature.

f
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Tentative evidence for a small coexistence region is obtained. The

diamagnetic contribution to the thermodynamic critical field is

evaluated as a function of temperature.

The microphotolithographic laboratory was moved from the

Engineering Building to a laboratory adjoining one of the cryogenics

laboratories in the Physics Building. The laboratory is now

operational.

. _ . . . . -, .
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technical personnel have worked on this grant. The University has

supported some of these personnel as part of their matching commitment.
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c 2
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Coupling

1. Nb 3Ge Sputtered Films

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration (continuing).

c. The ultrasonic attenuation coefficient of surface waves

propagating through Nb 3Ge films deposited by John Gavaler,

Westinghouse Laboratory, has been measured from 0.8'K up to

room temperature. A clean path on the aluminum nitride

covered substrate has also been measured so that the

attenuation due to the Nb 3Ge film alone could be determined.

From this data the density of superconducting material in

the film as a function of temperature could be determined

as well as the electron mean free path on the Nb3 Go film.

2. Nb 3Ge and Nb 3Sn Films

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Robert Hammond, Stanford University, has deposited Nb 3Sn

films on a quartz and a lithium niobate substrate.

Measurements of the ultrasonic attenuation coefficient of

surface waves propagating through these films have been

made. The data has been analyzed to determine the

temperature dependence of the superconducting energy gap of

Nb Sn. Robert Hammond will attempt to deposit Nb Ge films on
3 3

aluminum nitride substrates and also on quartz and lithium

niobate substrates.
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3. Aluminum Nitride Filims and Visit Labo)rtory, . nscom. AJ3

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration (continuing)

c. Substrates of aluminum covered s;qlpphire have been obtained

from Paul Carr, RADC lanscom AFH. Some of these films had

been jrown by Kenneth Lakin, USC. Visited lanscom AFB Labs

to obtain substrates and discuss nickel fil]m experiments.

4. Aluminum Nitride Films from Air Force Materials Laboratory,

l-,right-Patterson Air Force Base

a. Noises Levy, University of Wiscon5sin-Milwaukee.

b. Discussion -ind collaboration.

c. Obtained Illuminuiz nitride fi ins gprown on siipphi ie ..Iub-;Urates

from Pobert T-. H.ickmott, Air Forco Matoeria ]s ,abor,,t-ory

W'right-PatLuterson Ai r Force Base. These fi 1 mis were grow;n

by Kenneth M. Lakin, USC. Al t:r rcVivJ the m fl-on

Robert L. liickmott substrates werc sent to Kenneth Lak in

for polishing and thon to John Cavil(er for ,(.'positing the

Nb 3 Ge films.

5. Solution llardend Titanium Alloys

a. Moises Levy, University of Wisconsin-Milwatkee.

b. Discussion aind co laboration (continuing)

c. The collaboration with )-. W. Collings, Battelle T,,)b!;, on

the measurenent of solution hardened titanium alloy has

been continued.

I= ° 7 .. ......... . .. ..... ... .
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6. Effect of Nickel Films on Surface Wave Device!;

a. Moises Levy, University of Wi.sconsin-Milwaukee.

b. Discussion.

c. Held separate discusions with S':; ';tern, Lincoln Labs,

Robert Adler, Zenith Labs, and Manfred Schultz, Raytheon

Labs, concerning possible sources for the large obse -rved

effect and possible app] ications of the effect.

7. Nickel Film Switching of Surface Wave Delay L,ines

a. Moises Levy, University of isconsin-Milwaukee.

b. Discussion and collaboration (continuing).

C. Discussed with Robert moore, Westtinghouse Laboratory,

Balt imore, and Bruce McAvuy, Wet:!1:in(J1house Laboratory,

Pittsburgh, the possi-bility of initiating a lrogram to u.;e

the large ob,;erved effect of nickl fi.lms on the a:.uat-ioh

of surfacc, acO( stic wave:s in kr(1".) rol(hwie vaniilble

attenuation on surface acoustic wave delay lines.

8. Superconductin_ q i.'.uctuations i n Al Pi ]ms

a. Moises Levy, University of Wisconsin-Milwaukee.
4

b . CoIl aboat i.on.

c . Continued to use surface wave delay .rines pi ovi deet by

1. Stern and R. Williamson, Lince 1n Labs, to inves :id.te

superconducting fluctuations in thin Al fil.;
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9. High Frequency Surface Wave Devices and Visit Lincoln Labs

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Obtained masks whose overtones would be used to excite

2 GHz surface acoustic waves from E. Stern and R. W.

Williamson, Lincoln Labs. Visited Labs to receive masks

and discuss appearance of two singals when 1100 MHz surface

waves propagate through a half micron film deposited on an

aluminum nitride covered sapphire substrate.

10. Nb3AI0. 2 5Ge0. 75 Alloy

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaborating (continuing).

c. Obtained a superconducting polycrystalline alloy of

Nb3AI0.25Ge0.75 from Klaus Andres, Bell Telephone Labs.

Attempts to make ultrasonic measurements of this alloy

have been initiated.

11. Ternary Alloys

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration (continuing).

c. Measurements of the ultrasonic attenuation coefficient in

a polycrystalline sample of ErRh4B 4 have been made as a

function of both temperature and magnetic field. The

sample was obtained from Bernd T. Matthias and David

Johnston, U.C.-San Diego. Obtained a sample of LuRh4 B4

and a sample of HoRh B from Bernd T. Matthias.
4 4
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12. Chemically Vapor Deposited Nb 3Ge Films

a. Moises Levy, university of Wisconsin-Milwaukee.

b. Discussion.

c. Discussed with George Webb, U.C.-San Diego, the possibility

of making surface acoustic wave measurements on chei,-ica] ly

vapor deposited tb (. films. When mlrop ri ;ie 1;ub:. I t.

become available, he will chemically vapor dep,)';it

Nb 3Ge films.

13. Sputtered Aluminum Nitride Films

a. Moises Levy, Univers ity of Wi.comsin-Mi wiukee

b. Discussion.

C. The possibi ity of oblaininy a1 iimiinum nitridn fi 1 ; '..:hirh

have been sput tered on salpphi Io .b;ti I rates h: b(.

discus.;cod .ith Dr. Thomns Rooler, 11n ited 'Pechnol()Iliro;

Research C(Xnter.

14. Westinghouse Research Labor ably Visit

a M. ioises Tevy, University of Wi: con!; i n-Milwaukee.

b. Discussion.

c. Visited Xs Li njhou;e J-aho ratoiy on :pel)tomber 29, 19/8.

Discussed with John (Gava] r poss ibi lii-y of ineasuring

properties of niobium nitride films using surface acoustic

wave techniques. D iscussed with Cliff Jones possibility of

I measuring ultrasonic att(!nuation near Ii in ,3uperconluctinq
c3 prorutn

films using surface acoust:ic wave techniques. Discus!;sed with

Martin Ashkin possible mode] for cxplaining regular flux

jumps in polished niobium single ci.ystal.

i r. .
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15. Niobium Nitride Films

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Collaboration and discussion.

c. John Gavaler, Westinghouse Research Laboratory, has deposit-

ed NbN films of different thickness on LiNbO 3 substrates.

Half of each substrate is covered with NbN and the other

half is blank so that the background attenuation may be

measured on a part of the substrate that has undergone the

same treatment as that under the NbN films.

16. YtRh4 B4

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Obtained a twinned crystal of YtRh B from Phillip Tse,

Argonne National Laboratory. Attempts will be made to

measure the ultrasonic properties of this ternary alloy

in order to correlate them with those of ErRh 4B4.

17. Amorphous Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Discussed with Ted Geballe and Robert Hammond, Stanford

University, the possibility of obtaining amorphous

molybdenum films stabilized with a small amount of Nb. The

films will be deposited on quartz and lithium niobate

substrates.
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18. Two Dimensional Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Discussed with Mike Sienko, Cornell University, the

possibility of obtaining platelet samples of the layered

compounds NbSe2 and MoSe2. Attempts will be made to

characterize these samples using surface acoustic wave

techniques.

19. Chevrel Phase Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Powder samples of the Chevrel phase superconductors will be

obtained from Clyde Kimball, Northern Illinois University,

in order to determine if it is possible to propagate

ultrasonic waves through them which will provide information

about their superconducting energy gap and electron mean

free path.

20. PbMo 6S8

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

C. Discussed with Mike Sienko, Cornell University, the

possibility of obtaining films of PbMo8 S8 deposited on

lithium niobate in order to investigate its properties

with surface acoustic waves.
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21. 'in Based Ternary Single Crystals

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion and collaboration.

c. Discussed with Klaus Andres and J. P. Remeika, Bell Labs,

the possibility of obtaining single crystals of tin based

ternary single crystals that are both magnetic and super-

conducting. These crystals would permit the transmission

of higher frequencies than in the polycrystalline ternary

alloys. The frequency dependence of the attenuation

coefficient should make it possible to distinguish between

different models that have been proposed to explain the

observed effects.

22. Electron Phonon Interaction in Normal Metals and Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Lecture (January 1976).

c. A lecture was given on this topic to the Acoustics Club

ii of Milwaukee.

J

.!5
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23. APS March Meeting - 1976

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference.

c. Presented paper.

"Ultrasonic Attenuation Study of Fluctuation Effects in

Clean Superconducting Vanadium and Niobium", S. Schneider,

J. Waynert, M. Levy and K. Maki.

Also had discussion with E. W. Collings, Battelle Labs.

24. Electron Phonon Interaction in Type II Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Lecture (April 1976).

c. A lecture on this topic was given to the Physics

Department, Ohio State University, Columbus, Ohio.

Discussed possible mechanism for strong surface wave

interaction with nickel films with Phil Wigen, Physics

Department, Ohio State University. Visited E. W. Collings

at Battelle Labs and obtained superconducting alloy form

him.

25. Electron Phonon Interaction in Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Colloquium (June 9, 1976).

c. A lecture was given on this topic in Spanish at the

Instituto Venezolano de Investigaciones Cientificas

(Federal Research Center of Venezuela in Caracas).

I _ _ _ _ _ _ _ _ _ _ _ _ _____
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26. Ultrasonic Attenuation in Normal Metals

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Lecture (June 1976).

c. A lecture was given on this topic in Spanish at the Physics

Department, Universidad de los Andes, Merida, Venezuela.

27. Ultrasonic Attenuation in Normal Metals and Superconducting Metals

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Lecture (June 1976).

c. A lecture was given on this topic in Spanish at the Physics

Department, University of Panama, Panama, Republic of Panama.

28. 1976 Applied Superconductivity Conference

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (17-20, August 1976).

Discussions (12, 13, and 23, August 1976).

c. Attended conference held at Stanford University, Stanford,

California. During conference held discussions with

*J. M. Rowell, Bell Labs, concerning multiple gaps in

Nb3Ge. Also held discussions with D. Langenberg,

University of Pennsylvania, concerning the evaluation of the

product of the electron phonon interaction parameter times

the density of states at low frequencies.

Before and after the conference had discussionw with

Ken Lakin, USC, concerning aluminum nitride films, also

did experiment to search for third harmonic of surface

wave device.

I
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29. 1976 IEEE Ultrasonic Symposium

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (September 29 to October 1, 1976).

c. Presented invited paper and contributed paper.

Intited paper:

"Surface Acoustic Wave Investigation of Superconducting

Film."

Contributed paper:

"Magnetic Field Dependent Attenuation of Surface Waves

by Nickel Thin Films." Charles Krischer, I-an Feng,

Jeffrey B. Block and Moises Levy.

Also continued discussions with Ken Lakin and Paul Carr

concerning aluminum nitride films. Discussed with E. Stern,

Lincoln Labs, and Richard W. Damon, Director Applied Physics

Laboratory, Sperry Research Center, possible application of,I
nickel covered surface wave device.

j 30. ASM Conference on Manufacture of Superconducting Materials

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (November 8-10, 1970).

c. Presented invited paper:

"Device Fabrication for Surface Acoustic Wave Investigation

of Superconducting Films."

1- ----- .- 1 1
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Held discussion with Ken Rose, Ronsselaer Polytchnilc

Institute, concerning the stiucture factor j.nd the

effective electronic mcan free path in superconducting arnd

normal thin t ii nis. D)1scussed wi th Robert 11-munorid, t t~ifrd

Unive~rsi ty , :3urracc ~d' V.51(. of 1mothl 11b Co fi iis

31. APS_ March M'eotinq 1977

.3 . lloisos Le2vy , Unive r!;.i. Ly of Wi :;i; in-Mi Iwale

b. Conforence

C . At tended con fc rtnce holId in Saln ). 'o.DUr Y coifllr:ic

effect of fluctuations3 on theo II I-,:!;o)nic atmt

coefficiunL s'iCir th(2 klpv I0: cr'Ii IA i.'ci 1. 1 dr 0f 1.e

n iob ium. A iso ha~ld us cnisi ens with P'. W.(o rp;,hatele

Labs, Cco: 11in&J thle so] ut ion1 ha ]tuedI taniuiLa 110YS.

Initiated collaboration with Roriid T1. Matthiis ,U..-Sn

Di eyo, concer 1ni ng turiiry aoy.Cn IIi( the! disc u! s i on

with Klaius Anires , 11(1.1 Labsi, c-nicolE~nIJll.11 nn on

Nb3 Al0.25 C.e0 .75 11os.

32. U I trason i c At: teni nt ion il 1.4oorma I an .prcnlcLi iNlq

1i. No iseos Le vyL Un iv ers i L y o f Wi s o i:; i i- Mi 1,,ci 11 c!

b . Lecture (May 24, 1977).

C . A 3 ec ture onl this t opi 'was -e o 1:ho Physics De nar. .Icn t

of Harvey Mudd Col I(e, Cla.iruioont., Cali forni.
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33. ElIectron Phonon In teraction i n Type)o i r._supe rconciucturs

a. -loiscs Levy, University of VWiscons in-Milwaukee.

b. Lecture (May 25, 1977).

c. A lecturo- on this topi~c was given to the Physics Depa-rtincrit,

California Stat~ Universitv-Los A ngele~s, Los Angjeles,

Cali. fernia.

34. 1977 Ul trasoni , np.;i

a1. Moises Levy, University of i;nin-iiwue

5 . Conference (October 26-28, 1977)

C. Presented Po ipte r:

"Correlation~ Betv.'een hI I il jtic Sibofji I ity 1 ci:e

Fii ts andu ii-k'ir ift.oil Su;1co 7 cut cWx'

Polly'j, 11!n Kc s hr1e vI scher , Mi. Tn,1i)U i~ki.

i~e ld na scu:-si ovns wi th Prod Ilicketnoll1, Notorola n1c . , 'ei

'Pa; eadrUni ted Tc-chno~oJ.ion- (wt"-hi.Ny Y;In , Jkw'e1 1

Inte rn~at iona 1 2ciene C(en tor, and R . L . Guins her , Pu rdue(-

Univers it-V, On the MethodS for sputtering piozoflecLmniually

1actv t e nO f i 1.:is wh.i ch coul b( 1e '~~e1for (~ l

acoustic wa:vos in the uIHZ frequency ramyqe

35. APS March Meot inqi 1978

M oises TLovy , Un ive r. a -of 1%scn; nM iaue

b . Con forenc.:

C . Attended C&'n leenre 1101A in WaDin tn ).C . Ilu I

with1 Da v id 11hn s to n, c o n c erin g p :s ib i.i Ly o f ota 1) i 9
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toern ary a I I oy s p Itp~ red f rumII p)ure (? olen ts These ii 1 1 oy s

may be more Iioioceneois . Disc ;;o with Goorgj eh

dimensions of lithium niobate subs),trates for chemnically

v'apor dlepositLed Nqb (Th f iI nI: Di s--ussed with John GLava or3

flh~sre~n .:;on Nb .,Ce fi 1mi-j iA.::uss,-ed with Ka-zuini >:

fiuctuation ront-li biltion t~o the 1 1tiras.onic Ititen-uat-ion t,

niobium no a r the upper c]ri ti cal Li ( )i scli sud with

Iaus Andros the possibility o btaininy the supe.rco nduting

olloy N. A I Ge.~ 025 0 .7 5
36 . Ul trasoni c At teniuition ll Normal andi Suporconlductin N l ai

11. !-ois3es T (ov Uiversi ty Of sci;ii-lwke-

. Lecture (July 25, 1978) and isc:;n

e c L 11 ro ur n t 1 is I opic (.wals .1iv n, to 1Lhc! Ph? ; i CS cjr 1:.(- 1nt

Unlivursity Of Alhorisi , 1Edmon02ton, Ahletal. o~.SW.5I(f0

this tepic werek 110el W.i tli liroi I~a''a and csi

Tach i k i .Dis5cus.s ions onl Iran; r I. pheonnn(na hold rew11V'i. th

A. 13hatia.

37. 1978 IEFE Ultra sun ics Synpos ium

C1 . oi ses Levy , Uin rstty of qi sccns;in -Mf iI1iult: (-'(

b. Conference (September 2:4-25, Cheriry Hll1, How Jersey).

C . Presented two papers:

"Sutrface V\'.vu At:ten tit on Dute to 1)i .1w 4 tr Plo, fl i

illrcto na Thin Metal Eti.11, jI.L. Salvo), Jr. cu:d M.1,-v

Field for T near 83.8 K and 53.9 K," R . A. Treder -ml %I. Le(vy.
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38. 1 978 A.pplied Suporconuctivi tyCnfrcu

a. Moises Levy, Univcrnity of icrn-iwue

b. Conferonce (Septemrber 27-28, Pi ttsburg~h , Pnsyl.ri

c Attended Conference . Di-scussed Nh en dili~\.3t

Gebal) e D iiscussed Nb 3Ge fi l5 wi l(hro >h

39. Ultr_ sonic Ivt-g2t.onofSup cnU(.or

a . Mcises TLevy , UnS\i-vrgi t~y Ol-W ;cv n iw P

b . Lecture (3 an Liltry 2 , 1979)

C. A lecture -in SPanish was 'ji.'en ()n tlnis 1-oldc to the

40. UI tra licnc ofV:nil~~ 1.i h( :i:i

.,Ci ses r",vv ,;rn i vvi ty of Wisco:1ni n-Milvain

1.Lo(ctiirc (,Janna riiy 5 , 111179)

C. A )c,(.u me in Spanli sh v\h. tj i.\'en on Lh i s 1Lpic t-( 111he

41. 1979 Al'S MIa rh 'Ye -i nq

b. Con feoence.

C . Two papers were prosonted:

ULltra-ionic Surfano t-i on in ar~ IN) F. 1!11i Yr,. ryjIi. Savo T1. 1'redi.irksen, M . TLevy -id J . Gavnvl.c.r.
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Held discussions with John Gavaler and Martin Ashkin

concerning niobium nitride and niobium carbonitride films.

Held discussions with R. Hammond concerning Nb 3Ge and

Nb Sn films. Held discussions with T. Geballe concerning
3

possible investigation of layered superconductors with

ultrasonic surface wave techniques. Discussed with

B. T. Matthias the measurements on ErRh4B 4 and the

possibility of obtaininq samples of LuRh4 4 and hoRh 4B4 .

42. International Cryogenic Conference

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (August 21-24, Madison, Wisconsin).

c. Attended Conference. Disci'ssed NbN films with

Alex Braginski. Discussed superconducting magnets for

ultrasonic measurements with Robert Remsbottom, University

of Wisconsin-Madison.

43. Metallurgical Society Meeting

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (Sept. 18-19, 1979, Milwaukee, Wisconsin).

c. Attended meeting.

44. 1979 IEEE Ultrasonic Symposium

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (September 26-28, New Orleans, Louisiana).

c. Presented a paper.

"Ultrasonic Attenuation of Surface Acoustic Waves in a

Superconducting Thin Film of Nb 3Sn in an applied magnetic

Field," H. P. Fredricksen, H. L. Salvo, Jr., M. Levy,

R. H. Hammond and T. H. Geballe.
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45. Inhomogeneous Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (November 1-3, 1979, Berkeley Springs, W.V.)

and discussion.

c. Attended conference. Obtained NbN films from John Gavaler.

Discussed preliminary data obtained on NbN with John Gavaler,

and Doug Finnemore.

46. Ultrasonic Attenuation in Magnetic Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Lecture (December 5, 1979).

c. A colloquium was given on this topic to the Physics

Department, University of Indiana, Bloomington, Indiana.

47. 1980 APS March Meeting

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (March 24-28, 1980, New York, NY) and

discussion.

c. A paper was presented.

"Magnetic Field Dependence of Sound Attenuation in ErRh B
4 4'

S. Schneider, R. Chen, M. Levy, B. T. Matthias and

D. C. Johnston.

Discussions were held with Martin Ashkin, Westinghouse

Research Labs, concerning the theoretical intrepretation

of the ultrasonic attenuation data obtained on NbN films.
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48. International Conference on Ternary Superconductors

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (September 24-26, 1980, Lake Geneva, Wisconsin)

and discussion.

c. Two papers were presented.

"Precision Magnetization and Susceptibility Measurements

on ErRh B in the Ferromagnetic and Superconducting Phase,"
4 4

F. Behroozi, G. W. Crabtree, S. A. Campbell, M. Levy,

D. Snider, D. C. Johnston and B. T. Matthias

and

"Ultrasonic Study of Induced Magnetic Order in ErRh 4 B4 ,"

S. Schneider, R. Chen, M. Levy, D. C. Johnston, and

B. T. Matthias.

Discussed with B. T. Matthias possibility of obtaining

another sample of LuRh4 B 4 . Discussed with Brian Maple,

U.C.-San Diego, the possibility of obtaining samples of

ErxHol-x Rh4B4 samples. These samples would increase the

magnetic phase transition to temperatures that are more
~4

easily attained in a He cryostat. Discussed with

J. R. Remeika, Bell Labs, the possibility of obtaining

additional tin based ternary superconductors. Discussed

with Paul Schmidt the possibility of depositing thin films of

ternary superconductors on substrates which could be used

for propagating surface waves. Held discussions with

Feredoon Behroozi, University of Wisconsin-Parkside,

George W. Crabtree, Argonne National Labs, Charles Cooper,

L|
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Technion University and David C. Johnston, Exxon Research

and Engineering Corporation concerning the magnetization

curves of ErRh4 B4  Held discussions with Masashi Tachiki

and Naoki Toyota concerning ultrasonic attenuation in the

ternary superconductors.

49. 1980 Applied Superconductivity Conference

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Conference (September 29 - October 2, 1980, Santa Fe,

New Mexico) and discussion.

c. A paper was presented.

"Ultrasonic Surface Acoustic Wave Investigation of Thin

Films of Superconducting NbN," Hans P. Fredricksen,

Moises Levy, John Gavaler and Martin Ashkin.

Discussions were held with Martin Ashkin and John Gavaler

concerning the theoretical interpretation of the data

obtained on the NbN films. Discussed with Robert Hammond

the possibility of obtaining Nb3 Sn films deposited on

passivated LiNbO substrates. Also discussed with him
3

jI the possibility of obtaining amorphous molybdenum films

stabilized with a small amount of Nb.

50. Group of Sonics and Ultrasonics

a. Moises Levy, University of Wisconsin-Milwaukee.

b. Discussion.

c. Member of the program committee for the 1975, 1976,

1977, 1978, 1979, and 1980 IEEE Ultrasonic Symposium.

- -S-
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Member of the administrative committee of the Group of

Sonics and Ultrasonics and chairman of the nominating

committee. General chairman of the 1983 IEEE Ultrasonic

Symposium.

I
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